Stoichiometric uptake of molecular oxygen and consumption of sulfhydryl groups by neocarzinostatin chromophore bound to DNA.
In the presence of DNA, and under conditions which resulted in efficient DNA degradation, the reaction of the neocarzinostatin chromophore with sulfhydryl groups was accompanied by a rapid drop in the oxygen tension of the solution. The total extent of oxygen uptake indicated that, consistently, 1 mol of O2 was consumed/mol of chromophore. The rate of oxygen uptake, however, was strongly dependent on the sulfhydryl concentration, and uptake occurred within a few seconds of the sulfhydryl-induced increase in 420-nm fluorescence of the chromophore. Parallel experiments, in which the sulfhydryl concentration of the solution was monitored, showed that approximately 2 mol of sulfhydryl groups were consumed/mol of chromophore, with kinetics similar to those of O2 uptake. Under anaerobic conditions, only 1 mol of sulfhydryl was consumed, but the sulfhydryl-induced fluorescence increase was not inhibited. These results suggest that (i) a reaction with a single sulfhydryl group converts the chromophore to an activated form, (ii) in the presence of DNA this activated chromophore participates in a subsequent reaction which consumes 1 mol of O2 followed by an additional mole of sulfhydryl, and (iii) each chromophore molecule undergoes only one such reaction cycle. In the absence of sulfhydryl groups, the chromophore slowly degraded, giving a product with intense 490-nm fluorescence. This spontaneous degradation reaction, which does not result in DNA damage, was also accompanied by uptake of nearly 1 mol of O2/mol of chromophore.